This article deals with the methodological issues that might be encountered in designing and conducting a randomized controlled study of the efficacy of yoga in the treatment of epilepsy.
INTRODUCTION
Yoga is a traditional Indian culture and way of life, which is believed to induce relaxation and stress reduction, and to influence the electroencephalogram and the autonomic nervous system [1] [2] [3] [4] [5] [6] [7] . Since stress is considered to be an important precipitating factor in and for epilepsy 8, 9 , it would be of interest to evaluate the role of yoga in the treatment of epilepsy.
THE AVAILABLE EVIDENCE
A comprehensive search for published and unpublished studies that investigated the efficacy of yoga as a treatment for epilepsy 10 revealed five studies. Two of them were open, uncontrolled studies. One reported negative results 11 and the other positive results 12 . Open studies are subject to bias and definite conclusions can seldom be drawn from them. In the third study, which reported beneficial results 13 , the first patient was randomized by a spin of a coin and the remaining by alternate allocation, which is not an adequate method of randomization. The randomization procedure in the fourth study was by the roll of a die 14 , which is considered as only quasi random. No details were available regarding the randomization procedure or the outcomes of the fifth study 15 despite attempts to obtain the data. It is also possible that studies of the treatment of epilepsy with yoga, which reported negative results, may not have been published, thereby leading to a publication bias.
The only randomized (though only quasi random) study 14 recruited a total of 32 patients: 10 to Sahaja yoga (group 1) and 22 to control treatments which included 10 on exercise mimicking Sahaja yoga (group II) and 12 on no additional interventions (group III). Antiepileptic drugs (AEDs) were continued in all. Four patients in the yoga group were seizure free for 6 months, compared to none in the control groups. Nine patients in the yoga group had more than 50% reduction in seizure frequency compared to only one among the 22 controls. Seven patients in the yoga group had more than 50% reduction in seizure duration compared to none among the controls. There was also a decline in the average number of attacks per month compared to the baseline frequency among the patients treated with yoga. Though these findings may appear encouraging, no reliable conclusions can be drawn from this solitary study, since the study was unblinded, the method of randomization was not completed, the number of patients enrolled was low and there were baseline differences in seizure duration and seizure frequency between group I and group III.
I will now discuss the methodological issues that must be addressed in setting up a trial of yoga in the treatment of epilepsy.
ETHICAL CONSIDERATIONS
Consent for randomization to a placebo-controlled study may be difficult leading to refusal to participate in the study, more so if the controls have to report to the centre at the time as the intervention group and go back without receiving any treatment. To overcome this, financial incentives may need to be given to the participants. It is possible that the patients receiving financial incentives may try to please the coordinator of the study with favourable results. Alternately, the controls may be given the intervention after the study period is over (deffered treatment group). Yoga can only be an add-on to AEDs at the present time and cannot be used as the sole method of intervention.
TYPES OF PARTICIPANTS AND TYPES OF INTERVENTIONS
The participants would be those whose seizures are not controlled with AEDs alone or those who require high doses of AEDs with attendant side effects. Patients who are not suitable for epilepsy surgery, and those who refuse further attempts to find a successful medical therapy may also be candidates for a trial of yoga. Subjects with single or infrequent seizures are unlikely to be suitable candidates since it is difficult to demonstrate a treatment effect in them. The participants should have sufficient time and motivation to continue yoga on a daily basis. They must have sufficient time to commute to the centre to learn yoga, which may be almost daily in the initial stages and subsequently practice yoga for a minimum of 20-30 minutes daily at home. There is no way to ensure the compliance of the person (i.e. whether he practices yoga at home regularly). The number of participants enrolled should be sufficient to allow reasonable conclusions. There may be a need for a multicentre study to recruit a sufficient number of patients. In the case of a multicentre study, it would be essential to standardize the interventions. Enrolling subjects from different cultural backgrounds will allow investigation of the effect of cultural bias. It needs to be ascertained whether the participant's inherent belief in yoga or the skills and personality of the yoga instructor contribute to the outcome. Serum level of AEDs needs to be monitored to ensure that the observed results are not due to a variation in serum levels of AEDs.
It is essential that the study report describes the details of the inclusion and exclusion criteria, the age and sex distribution of the patients enrolled, age at onset of epilepsy, duration of epilepsy, type of epilepsy, aetiology of epilepsy (both overall and per randomized group), presence or absence of mental retardation, progressive neurological disease, psychopathology, coexisting hysterical seizures, and whether they were on medication appropriate to the type of epilepsy in adequate doses as determined by serum levels. The details of the intervention given and how the antiepileptic drug therapy was handled during the study period needs to be elaborated.
The following controversial issues in patient selection and intervention need to be addressed:
(1) Can any modifications be made to AEDs during the period of the study? If so, it may be difficult to assess whether the beneficial results are due to the intervention or due to changes in the medical treatment. It may be preferable to include only patients whose AED regimen has been stable and is unlikely to require modifications during the study period.
(2) Which type of seizures or epilepsy to choose for the study? Should patients with any type of epilepsy be included, or patients with a specific homogenous syndrome such as Juvenile Myoclonic Epilepsy be chosen? It may be difficult to recruit a sufficient number of patients if the study is confined to a specific type of seizure or epilepsy syndrome.
(3) Which type of yoga to use? There are many types of yoga. The existing studies have utilized Sahaja yoga, Hatha yoga, and transcendental meditation. Until more data are available, the choice of the type of yoga used as an intervention is likely to be empirical.
(4) What interventions should be given to controls? If no intervention is given to controls, it will be difficult to decide if the benefit is due to the intervention itself or due to the additional attention given to the yoga group (attention bias). Even if the controls are asked to come and sit quietly in one place, the accompanying relaxation may give beneficial results. Hence it may be necessary to have an attention control group by giving 'sham yoga' or exercises mimicking yoga.
(5) Should patients be used as their own controls and the seizure frequency before and after intervention compared? This would be an additional outcome measure, though subject to bias.
A cross-over study will be difficult since patients may continue with yoga even after completion of the treatment phase.
METHODS
Randomization is essential to eliminate selection bias. The ideal method would be by telephone with computer-generated random lists. Consecutively numbered, sealed opaque envelopes would be less expensive, though it is possible that they may be prematurely opened and a bias introduced. Blinding may reduce the observer bias. Physician blinding may be achieved with the outcomes being assessed by a physician who is not involved in the trial. Patient blinding may not be possible since it would be easy to distinguish whether the intervention given is yoga or not. It would be ideal if a blinded observer maintains the seizure records. It would require a lot of co-operation from the patient not to disclose the nature of the intervention to the observer, who in most cases would be a parent or spouse or a close family member.
OUTCOME MEASURES
Reliable maintenance of seizure records will require a close family member, since the patient may not be aware of the episodes. Records of seizure frequency may be inaccurate since seizures occurring during sleep or abortive seizures may not be recorded. Seizure frequency outcomes should preferably be expressed as the proportion of patients seizure free or the proportion with more than 50% reduction in seizure frequency, since mean values of seizure frequency are often skewed and difficult to analyse.
Seizure duration may be measured in seconds or minutes (per episode or month). Validity of records of seizure duration maintained by unblinded observers may be questioned. Seizure severity scales may be more sensitive indicators of a treatment effect than seizure frequency data 16 . Validated quality of life measures (disease specific) may indicate whether there is overall improvement in the quality of life as a result of the intervention, besides seizure control. Drop-outs from the study may cause an attrition bias. The reason for drop-out; namely, whether it is due to lack of efficacy or time constraints or lack of motivation, would be helpful in assessing the true efficacy.
ANALYSIS
The type of analysis that should be undertaken is controversial. An intention to treat basis analysis analyses all patients allocated to an intervention, irrespective of whether they actually followed the intervention or not. This would give a pragmatic estimate of the benefit, if a policy is taken to implement the intervention for treatment of epilepsy, rather than the potential benefit in patients who receive treatment exactly as planned 17 . A protocol correct analysis may overestimate the actual efficacy of the intervention. When the reason for drop-out from the study is not clear, a worst case and best case scenario can be calculated based on the following assumptions. Meta-analyses of smaller trials with a reasonable methodology may be informative when large trials are not available. Odds ratio or Petos odds ratio and 95% confidence intervals (CI) are estimators for categoric data such as the proportion of patients seizure free or 50% responders, while the weighted mean difference and 95% CI may be used for continuous data such as mean seizure frequency.
CONCLUSION
A carefully designed and methodologically sound study is likely to yield reliable results regarding the efficacy of yoga as a treatment modality for epilepsy. It is debatable whether the above guidelines, which are generally used for assessing the efficacy of a drug, are valid for an intervention such as yoga. Until a better and more suitable method for assessing the efficacy of interventions such as yoga or other psychological (nondrug) interventions is available, it will be prudent to follow the existing methodology.
